Melatonin protects against lipid peroxidation and membrane rigidity in erythrocytes from patients undergoing cardiopulmonary bypass surgery.
The first aim of this study was to test whether there are changes in erythrocyte lipid peroxidation products and membrane fluidity during cardiac surgery involving cardiopulmonary bypass. Secondly, in vitro tests were performed to examine whether melatonin alters induced lipid peroxidation and reduced membrane fluidity in erythrocytes from these patients. Fifteen patients undergoing cardiac surgery involving cardiopulmonary bypass (CPB) were selected. Five blood samples were taken at different times during surgery for analysis of thiobarbituric acid reactive substances (TBARS) content and membrane fluidity of the erythrocytes. TBARS are an index of the level of lipid peroxidation. The results revealed an increase in TBARS levels and a parallel decrease in erythrocyte membrane fluidity (increased membrane rigidity) after the onset of CPB with respect to the reference sample. Likewise, in vitro induction of lipid peroxidation in the erythrocyte samples from CPB patients followed a similar pattern. The changes in TBARS levels and membrane fluidity were suppressed by pre-incubation of erythrocytes with melatonin prior to the induction (by 70 microm Fe2+ + 250 microm ascorbate) of lipid peroxidation in a concentration-dependent manner. The results constitute a persuasive argument for the use of melatonin for preventive and therapeutic purposes during CPB.